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Improvements in or relating to Crankshafts. 



I, Habuy Ralph Rioabdo, British 
Subject, of 21, Suffolk Street, Pall Mall, 
London, S.W. 1, do hereby declare the 
nature of this invention to be as 
P follows: — 

This invention relates to crankshafts for 
fluid pressure engines., pumps or com- 
pressors, and has for its object to provide 

<n apparatus of a simple character 

JO which, will tend to damp out torsional 
oscillations in the crankshaft. 

To this end according to the present 
invention there is associated with one or 
more of the crank webs of a crankshaft 

15 an annular inertia mass member mounted 
so as to be capable of rotational move- 
ment on the web about the crankshaft 
axis and in frictional contact with the 
crank web this mass member acting as 

20 a torsional oscillation damper for the 
crankshaft. 

Conveniently the crank web or each 
crank web with which such an inertia 
*&ass member is associated is formed 

25 symmetrical about the crankshaft axis and 
of circular cross-section in a plane at right 
angles to such axis, the *mTmW inertia 
mass member being so mounted on the 
erank web as to be capable of rotating 

»0 therewith or relatively thereto about the 
axis of the crankshaft and web. 

When such an arrangement is applied 
to a craakshaft through which lubricating 
oil is circulated an annular groove may 

85 be provided between the crank web and 
the inertia member which surrounds it, 
through wfyich groove the oil is caused to 
flow so that the apparatus acts as a centri- 
fugal separator for the oil tending to 

AO cause impurities therein to be thrown 
outwards against the inner circumferential 
surface of the inertia member. 

"hx any case, where a crank web of 
circular form is employed with an a-nnn U T 

45 inertia member surrounding ft as 
described above, the frictional contact 
between the web and the inertia member 
is conveniently effected by one or more 
spring rings interposed between these 

50 members, while, when such apparatus is 
provided with an annular oil groove so 
as to act as a centrifugal oil separator 
as indicated above, spring rings may be 
UPrice 1/-] 



disposed on each aide of this groove so as 
to act as sealing rings to prevent escape 
of oil therefrom in addition to effecting 
the frictional contact between the crank 
web and the inertia member. 

With such an arrangement the pressure 
of the oil may be relied upon alone or in 
conjunction with spring pressure derived 
either from the rings themselves or from 
one or more separate springs, to force 
the rings against the sides of their grooves 
and the inner circumferential surface of 
the inertia member and thus provide the 
necessary frictional contact tbetween the 
parts. Further, means such as pegs may 
be provided to prevent rotation of the 
rinffs^ relatively to the crank web. 
. It is to be understood that other means 
may be provided to effect the frictional 
contact between the crank web and the 
inertia mass or to prevent leakage of oil 
from the oil groove either instead of or in 
addition to the. spring rings referred to 
above* 

The invention may be carried into* 
practice in various ways but the following 
is a description by way of example of one 
construction according to this invention. 

The crankshaft is of the multi-throw 
type and has one or more '* flying " crank 
webs, that ia webs connecting two adja- 
cent crank pins which have no crankshaft 
hearing between them. Each flying web» 
is of circular cross-section in a plane at 
right angles to the axis of rotation of 
the crank shaf t and is surrounded by an 
annular inertia member of appreciable 
mass so mounted thereon as to be free to 
rotate therewith or relatively thereto about 
the crankshaft axis. The crank web is, 
formed with a circumferential groove with 
which communicate at substantially 
diametrically opposite points passages in 
the crank pins through which li * 
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- . — - jt — — — & lubricating 

oil is adapted to flow. The inertia mem- 
ber is also preferably provided with a 
shallow internal circumferential groove 100 
which together with the circumferential 
groove in the web forms an annular 
chamber through which oil can flow from 
the oil passage in one crank pin to that in 
the other. Arranged on each side of this 105 
annular chamber and so as each to lie 
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partly in an external circumferential 
groove on the crank web and partly in 
an internal circumferential groove in the 
inertia member are two spring rings 
5 similar in form to piston rings. These 
rings not only effect friction al contact 
between the crank web - and the inertia 
member and serve as sealing rings to pre- 
vent the escape of oil through the spaces 

10 on each side of the annular oil chamber 
. (between the web .and. the inertia member, 
but also locate^ the inertia member axially 
ok the crankweb. 
, . . The groove in the inertia member in 

15 which the outer cucumferential part of 
each ring lies is. ^ifeTably provided with 
au series of racial holes extending there- 
from 'to .tike outer surface of 'the inertia' 
! member : so* as to permit contraction qf the 

20 ring . when, .it is desired to remove the 
inertia member. - 
. It. will be seeh that ijhe apparatus above 
described will not only act as a torsional 
oscillation damper for the crankshaft by 

25 reason of the Motional contact between 
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the - crank web or webs _an.d,the inertia . 
member or members, but further that it 
will act as a centrifugal separator for the 
oil flowing through the crankshaft, any / 
solid, particles therein., tending to Ibe SO 
thrown outwards, into the groove in the 
inner circumferential surface of the 
inertia member. 

It is to be understood that, although 
the invention has been described with 
. particular reference to its application to 
- a " flying " crank web^ it may be applied 
to -other crank webs and to crankshafts 
-having different numbers of cranks. 
Further; the invention may be applied -4D 
to one or more crank webs of a multi- 
tbrow crankshaft and the- form of the 
crank webs and the -inertia member and 
the manner in which Motional contact 
between them is effected may be varied 
without departing from this invention. 

Dated- this 2nd day of ApriL 1929. 

kh#bubet & strode; 

Agents for the Applicant. 
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COldPIiETE SPECEPICATION. 
improvements in or relating to Crankshafts. 



I, Haw lUira: Bic&kdo, . British 
Subject, of 21* Suffolk .Street, 5aU Mall, 
London, S.'W. 1, do hereby declare, the 
50 nature of this invention and in., what 
the. same. is to be performed, to 
be particularly described and . ascertained 
in and Iby the following statement:— . 
This invention relates to crankshafts for 
65* fluid pressure «n|rines, ..pwrpfi. or . com? 
- pressors ofvthe Jpud 'wherein a, torsional 
oscillation damper is. provided comprising 
an" ejrnulax inertia, member surrounding 
. and frmtionally connected to a. crank web 
<5o wMch is circular .in cross-section in a 
plane .at right angles, to the crankshaft 
axis and is coaxial wi£h respect to such 
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.*_ The object of the invention is .to. pro^ 
65 vide an improved crankshaft assembly of 
the above kind wherein lubricating oil is 
circulated through passages in the crank- 
shaft.. 

According, to the present. invention the 
70 ^-p-nTilfgy , inertia member and the drank 
web which it surrounds are so forme^.aa 
to provide .au ann ul a r .gropve. ."between 
_ them through which, the. lubricating oil 
^ flows, the apparatus acting* as a, centri- 
75. fngsX separator Jor fba ©31 tending to 
cause impurities therein to. be. A thrown, oui>» 
^wards^ against the iuner„ circumferential 
surfecejof.the inertia member. .. .". r * : 
The means for effecting frictional con- 
.80 tact between the inertia member and the 



prank web may vary but preferably com- 
prise one or - more spring rings disposed 
on. each side ©f the .annular groov* 
j^hrougE which the oil flows and serving* 
- not .x>nly -as^ sealing .rings to prevent 
leakage of oil from such groove but also 
to,^tablish the whole or .ft .part .cj the 
frictional ^connection between the crank 
web and inertia member. 

With, such an arrangement the pressure 
of .the. oil may be relied upon alone or in 
conjunction _ with. the spring, pressure 
derived either .from tie rings themselves 
or from one or more separate springs to 
force ; the rings against the sides of the 
annular groove and the 

i Tin at* circumfer- 
ential surface, of the inertia, member and 
thua provide tie necessary, frictional con- 
nection between these parts... Further, 
means , such as. pegs may be provided to *®® 
prevent rotation of the rings relatively 
to the crank weK . 

It is to be understood that other means 
may be^.j>rovided to effect, the frictional 
connection, between the crank web and 105 
inertia member or to prevent leakage of 
oil from- the oil groove either instead of 
or in addition to the spring rings referred 
to. above, ; . 

,,,3?he invention, may ,be carried into 
practice in v^oue.ways but one construc- 
tion according to this invention is illus- 
trated fey way of example in side eleva- 
tion partly in section in the accompanying 
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drawing. 

In . the- construction illustrated, the 
oranSiHaft to which. a the ; .invention is 
applied is oJS ttie multi-throw type, only 

5 tao^of tie cranis l?eing; Blown, however, 
tor the] Bake, .of .convenience. % The portion 
of . the craiiksliaft. illustrated comprises 
a shaft length A adapted, to be supported 
-in a main bearing (not sSown) ana carry- 

IQ inir a crank.: web B. betWseri which., and 
a nying crank web. C extends a crank .pin 
D adapted to .be] jBngaged ty^ .the.. bearing 
IS for the lower end of ^connecting rod 
tfi.. Extending "betoeeja &e flying web D 

R aid a ^furtfoer., cran^.web JS is. a„ second 
.crank" pin E_ to wlu.cn.. is- adapted.tQ.be 
connected by a bearing E 1 a . connecting 
rod E 3 . The crank web' E is connected 
to, a second shaft, length G* adapted to be 

2Q supported in a main (bearing in the crank 
case. ■ u 

The flying web 0 which is symmetrical 
about the crankshaft axis and of circular 
cross-section in a plane at right angles to 

or such axis is surrounded by an annular 
inertia member H of appreciable mass so 
mounted on the web as to be capable of 
rotating therewith or relatively thereto 
about the axis of rotation of the crank- 

oa shaft. 

The crank web 0 is provided with a 
circumferential groove OTand an internal 
circumferential groove H 1 is also prefer- 
ably provided in the inner wall of the 
inertia mass member H, these grooves 
together forming an annular passage J 
through which oil is adapted to flow from 
an "oil passage D 3 in the crank pin D to 
a substantially diametrically opposite oil 
passage E 3 in the crank pin E, these oil 
passages D*, E 3 , and the annular chamber 
J constituting part of a complete system 
of passages in the crankshaft through 
which oil is caused to flow so as to deliver 

45 oil to -(ho main and connecting rod bear- 
ings. Thus the shaft length A is pro- 
vided with a passage A 1 to which oil is 
supplied through a slip ring K from a 
pipe K 1 and from which it flows through 

— a further passage B 1 in the crank web B 
to the passage in the crank pin D. 
Erom lids passage it flows as described 
aJbove through th e annular chamber J into 
the passage E* in the other crank pin E 

55 and thence through a further passage E 1 
in the crank web E to a passage G 1 in 
the shaft length Q, radial passages A 8 , 
D 4 , E* and Q 8 being provided in the^ shaft 
lengths A and G- and the crank pins I) 

CO and E for delivering oil to the bearings 
surrounding them. The lubricating 
system is preferably of the type wherein 
oil is circulated under pressure continu- 
ously through the crankshaft. 

65 Arranged on each side of the annular 



70 



cKaihber j and so. as each, to He partly in 
an external .circumferential grpcTYe in t£e 
crank web 0 and partly ill an internal 
circumferential .groove., in the . inertia 
mem b $r H is .a ipipag ring JD wmrilftr in 
form to a piston, .ring. These rings not 
only, effect melons! contact t between the 
crank ^efc r O ajid. tfte iterfci member H 
aha .serve as seating? rings to prevent the . 
escape of. oil ^ougk.the spaces oh edch 75 
side of .the ah^ular. oil jbEambef 3; but 
also locate 1 thi iertia jkefitBer H axialry 

on Jjhe cf aik web. 

. Tnejgrbpvs in. the inertia member fl 
in .which .the* outer, circui^erential. part go 
of each ring E/lies preferably provided 
with *. series bf radial holes M extending 
therefrom j£>. /the. otft^b. sitrface. of . the 
inertia member as. shbwn, so as to permit 
the insertion. _of piife tjp. effect the. cbn- 85 
tr&ction df the rifa^ it when it is desired 
to remove the inertia member from the 
crank web. . . 

In the construction illustrated the oil 
pressure within the chamber J will tend 90 
to force the rings against the sides of their 
grooves in the web G and inertia member 
H so as to increase the friction between 
each ring and these members. In some 
cases, however, one or more springs may 95 
be arranged so as to press the rings into 
contact with the sides of their grooves, 
such an arrangement being applicable 
either to an arrangement such as that 
described above wherein the oil pressure 100 
exerts a side thrust on the rings or to 
similar arrangements according to this 
invention wherein the oil circulated 
through the crank web does not act on 
the spring rings. ^05 

It will be seen that the apparatus above 
described will not only act as a torsional 
oscillation damper for the crankshaft (by- 
reason of the motional contact between 
the crank web and the inertia member, hq 
but further that it will act as a centri- 
fugal separator fox the oil flowing throngh 
the crankshaft, any solid particles therein 
tending to be thrust outwards into the 
groove H 1 in the inner circumferential ^5 
surface of the inertia member BT. 

It is to be understood that, although 
the invention has been described with 
particular, reference to its application to 
a " flying " crank web it may be applied 120 
to other crank webs and to crankshafts 
having different numbers of cranks. 
Eurther, the invention may be applied to 
one or more crank webs of a. mum-throw 
crankshaft and the form of the crank 125 
webs and the inertia member and the 
manner in which frictional contact 
between them is effected, may be varied 
without departing from this invention. 

Having now particularly described and 130 
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.ascertained the nature of my said inven- cumferential surface of the inertia 

tion and in what manner tire same is to member. 

be performed, I declare that what I claim 2. In a crankshaft ike combination with 25 

is J — a crank -web and inertia member as 

5 L la a crankshaft provided with claimed in Claim 1, of one or more spring 

passages through -which aU is "circulated rings disposed on each side of the a* tcmi1« t > 

and &Ti^_a *cranh web of cxrcjolar _cjross-_ groovy Jorpugh wMch_^e oil flows and 

section in a plane at right angles to the serving both as sealing rings to prevent 30 

crankshaft axis and coaxial -with respect leakage of oil from such groove and also 

10 to such axis, an annular inertia member to establish the whole or a part of the 

being mounted on the web so as to be fractional connection between the crank 

capable of rotating therewith or relatively web and inertia member, 

thereto about the crankshaft axis, with 3. The complete crankshaft-web with 85 

means connecting the inertia member an inertia member surrounding and fric- 

i5 fractionally to the crank web, the com- tionally connected to the vreb and serv- 

bination. of an inertia member and crank ing as an oil separator substantially as 

web bo formed as to provide an A-TinWIffr described and' illustrated in the accom- 

groove between them through vfhich the panying drawings. 40 
* Jabricajing oil flows the apparatus acting * 

£0 as a centrifugal separator for the oil Date d this 11th day of December, 1929. 

tending to cause impurities therein to be BXLBUBJSr & STRODE, 

thrown outwards against the inner cir- Agents for the Applicant. 
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